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Host users have probably been aware of a great deal of mechanical and 
elec t ronic engineering activity in the Center during the past month. Changes 
have been made both to the computer room and the IBM 360 system. The principal 
environmental change was the completion of the air conditioning addition. You 
have probably seen the new pipes on the South wall of Ingersoll Hall--contrary 
to popular rumor, this is not plumbing for an information sink, flushing stray 
bits out of the computer system. (Incidentally, we had nothing to do with the 
11 pruning" of the eucalyptus and cypress trees!) 
Almost all of the above work was funded by MARDAC to permit hardware expan-
sion of t he IBM 360/67 system. 
IBM 360 Internal Modifications. On Wednesday of exam week, IBM started various 
engineer i ng changes to allow the addressing of all core storage modules from 
both CPUs . (The present total capacity of 1.25 megabytes is made up of 3 IBM 
a nd 2 Lockheed modules of 256K bytes each.) These modifications included 
(l) internal engineering changes to both CPUs and channel controllers; (2) up-
grading of the IBM 2167 Configuration Control Unit from Model 3 to Model 4. 
This unit allows us to create different hardware systems from a panel of 
switches; (3) final installation of the core modules of Lockheed Electronics--
pr eviousl y one of these modules had been cabled to just one CPU. 
Operationally, these changes mean that CP/CMS time-sharing is now normally 
run with 512K bytes (2 modules) of real core storage and OS/MVT with from 768K 
(minimum) to 1.25 megabytes (maximum) during the 24 hour day. The largest OS 
system runs 18 hours per day with all available core storage. 
New Hardware Installation. By the time this Newsletter is published, we will 
have completed the installation of the following hardware devices. 
1. PIX (Parallel Interface Extender) Remote I/O System from Paradyne 
Corporation to support RJE (Remote Job Entry) and later, remote terminal appli-
cations from HARDAC's office in Alexandria, Virginia. This unit, unlike other 
IBM-compatible RJE systems, attaches directly to the 360 Multiplexor Channel 
and supports full-duplex communication over a cross-country 9600 bps line. 
NARDAC has a card reader (600 cpm) and a line printer (600-1100 lines per min-
ute) attached to a PIX Remote Channel in their office in Alexandria, Virginia. 
2. Five high-speed IBM 3420-7 magnetic tape units, These drives are 
9-track, 800/1600 bits per inch density with a transfer rate of 320K bytes per 
second, i.e., ten times faster than our old IBM 2402 units. Although obtained 
by NARDAC to run their large taoe-processing workload. they will be available 
to all users. They were procured in a novel way (for us) as used equipment 
from a third-party supplier. 
Down-Time. Nost of these changes were accomplished as scheduled with no dis-
ruption to service. However, a few did lead us into unusual failure conditions 
and caused more down-time and other interruptions than we expected. We apologize 
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for any inconvenience OS and CP/CMS users may have suffered and hope that the C> 
lBM 360/67 has now recovered fully from this surgery. 
STAFF CHANGES 
A new cardpunch operator, Mrs, Joanna Jackiewicz, joined us recently. 
Mrs. Virginia LiDay, who has been our Dispatcher for many years, has transferred 
to the Educational Media Department. 
Mrs. Pimporn Zeleny (Pim), who has served as a mathematician/programmer at 
the Center for seven years, has accepted a position as a Systems Analyst at EPRF 
(Environmental Prediction Research Facility) in Monterey. Initially, she'll be 
developing an operating system for a multi-mini computer configuration for proc-
essing satellite data. 
Hr. William Ehrman (Bill), who has been a systems programmer at the Center 
also for seven years, has left to join Amdahl Corporation, Sunnyvale, California. 
He will be working on the systems software development for their advanced 470/VS 
system. 
All will be greatly missed by their many friends and colleagues in the Center 
and the user population. We wish them every success in their new positions. 
CP/CNS TINE SHARING 
The CP-67/CHS time-sharing system has been converted from IBM 2311-type disks 
to 2314-type disks. 
All systems and users' files have been transferred to the new disks; no user 
action is required. 
2 
C> 
This shift is transparent to the CP/CMS users except that the number of cyl-
() inders of permanent disk storage space assigned to each user has been increased . 
The standard allocation of five 2311 cylinders to private users has been changed 
to two 2314 cylinders , and those users with ten 2311 cylinders now'have fou r 
2314 cylinders. 
The record size on the 2311's and 2314's are the same, viz., one recor d 
holds approximately 10 card images. However, a 2311 cylinder holds only 40 rec-
ords while a 2314 cylinder holds approximately 150 records. 
Permanent disk storage space is now available for assignment and may be 
obtained according to the general rules as outlined in Section 2.1.3 of the Com-
puter Center User's Manual. Application forms are available in In-147. 
The allocation period has been increased from one academic quarter to six 
months. Although CP/CMS is now running normally with 512K bytes of real core 
storage,virtual core assignments must remain at 256K bytes due to lim5 Led sp1ce 
on the paging drum. Larger allocqtions will be made only in v en· !':p r> cfal 
circumstances. 
APL NEWS 
1. The APL Orchard 
The APL library is growing . To date we have added sophisticated formatting 
O capability, a library of probability functions and a text editor. We have on 
order and expect to have on-line soon--a library of statistical routines, a 
library of linear programming routines, and an instructor's gradebook f or re-
cording and analyzing students' grades. 
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In addition to the on-line documentation you can get further informa tion hv 
dropping a request to Bob Stephan, 55Sv or X2924. Let him know what you could 
use and we will try to get it for you. He can also arrange a discussion of the 
advantages and capabilities of APL. You can find out why users become add i cLed . 
2. Recent APL Literature Available in Reference Library, IN-162 
IBM Manuals (describing APLSV, a recent IBM product, not the one 
running at NPS). 
a. SHZ0-1460, "APL Shared Variables (APLSV) Programm.ing--Uso:- ' ~ 
Guide" (an addendum to APL/360 User's Guide, GH20-0906). 
b. SH20-1463, "APL Shared Variables (APLSV) Programming--TSIO 
Program Reference Manual". 
From IBM Philadelphia Scientific Center--DP Division 
c. K. E. Iverson, "APL in Exposition," TR No. 320-3010, January 1972. 
d. K. E. Iverson, "Introducing APL to Teachers," TR No. 320-301 4 , 
July 1972. 
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e. M. II. Halpern, "Studies in APL; Algebra, Scan, Arithmetic, 
Permutations," TR No. 320-3023, June 1973 
f. P, C, Berry, et: al., "APL and Insight: The use of Programs to 
Represent Concepts in Teaching," TR No. 320-3020, March 1973. 
"DID YOU KNOW THAT ?" .. II. 
What are the most useless facts ever discovered by a computer? 
The Computer Bulletin, published by the British Computer Society, has received 
the following candida~es from readers. We offer them here to introduce some lev-
ity into an otherwise very serious issue and provide possible openings for 
cocktail party conversations. 
a. 214007 is the ~mallest power of 2 which has 8 cpnsecutive zeros when 
expressed in decimal. 
b. There is only one 5 in the decimal representation of 821 
c. There are 33,396,290,888,520 yays of completely folding a strip of 28 
s tamps with distinct ends and sides. 
BACKGROUND INFORMATION ON USING TAPES 
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(The following article is adapted from one that appeared recently in the Com- C) 
puter Center Newsletter of Iowa State University.) 
Both seven-track and nine-track tapes are used at this installation. The 
difference between these two types of tapes is not in the tape itself, but in the 
way data are recorded on them. 
Seven-track tapes are divided into seven recording zones across the width of 
the tape, and data is recorded in six of these "tracks". As usual for computer 
storage media, information is recorded as a series of binary digits (bits, 0 or 1). 
One bit is written per track, and the six bits comprise a character of data. 
Since there are six data tracks, each of which can contain 0 or 1, seven-track 
tapes can store 26=64, different character combinations. 
The seventh track on seven-track tape is used to store a "parity bit", which 
is automatically determined during the writing of the tape such that; (1) there 
are an odd number of ones in the seven tracks, that is, the parity is odd, or 
(2) there are an even number of ones, or even parity. An error is indicated if 
the incorr~ct parity is detected during any read pperation. 
There is only one seven-track tape drive at the NPS Center; seven track tapes 
are used primarily to transfer information to and from off-line equipment or 
other computer systems. 
Nine-track tapes are divided into nine recording zones and s~ore information 
in eight bit "bytes". One bit is written in each of the first eight tracks, and 
an odd parity bit is written in the ninth. The eight data tracks can store 
28=256, character combinations. 
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Nine track tapes are used here for general purpose data storage, long term/ 
() low access storage, and backup storage for data sets on disk or data cell. There 
are presently eight nine track tape drives at the Center. 
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Information can be written at different densities on tape. It is important 
to know the type of parity and the recording density for any tape recorded under 
non-default conditions, such as one received from another installation. The nine 
track tape drives at the Center operate at 800 or 1600 bytes per inch (BPI). 
(Units operating at 1600 have just been added to our system--see other item in 
Newsletter.) 
Inf ormation is read from or written on a tape a little at a time, rather 
than in one continuous movement. Data is therefore written in "blocks'', sepa-
rated by inter-record gaps, to allow the tape to reach its normal read/write 
speed for each data transfer. Each of these blocks can contain one or more ''log-
ical records" . As the tape is read each block is stored in a "memory huffer', 
and from there it is fed to the reading program, one logical record at a time. 
Similarly, in writing a tape, the informa tion is accumulated record-by-record in 
the buffer. Whenever the buffer is full or the end of the data is reached, the 
contents of the buffer are written on the tape as a block. The size of the 
block is limited by the buffer space available. This two-step transfer wastes 
less of the central processing unit's time, since the processor communicates 
with memory instead of the relatively slow tape drive. 
There are several frequently used ways of combining logical rec.ords into 
blocks . Fixed record format is used when all records have the same length, 
Each block contains the same number of records and is as long as those records 
combined. Variable blocked record format can be used when the logical records 
vary in length. Records are assembled into the block until another record can-
not be added without exceeding the maximum length. The block length and the 
number of records per block are variable . Variable blocked spanned record for-
mat can also be used when the logical records vary in length, but with this 
format the block length is constant and block boundaries may fall within logical 
records . 
Each data set on a tape is called a file, and there can be one or more of 
these on a tape. 
On a labeled tape the first file is a tape label containing volume serial 
information, and each file is preceded and followed by file labels. The header 
labels contain the file name, position on the tape, DCB information, volume 
serial of the tape, and other information (Data Control Block). The trailer 
labels duplicate the information contained in the headers, but also specify the 
number of blocks on the file. 
Specially formatted blocks of data called tape marks are written between 
each file and its associated labels, and between the trailer labels of one file 
and the header labels of the next. Two marks are written after the trailer la-
bel of the last file. Tape marks alert the operating system to the end of each 
label or file or to the end of the information on the tape. 
Unlabeled tapes contain neither a tape label, nor file labels, but each two 
files are separated by a tape mark and two tape marks are written after the last 
f ile. 
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A tape with two labeled files would be recorded: volume serial of the tape, C> 
header labels of the first file, tape mark, data part of the first file, tape 
mark, trailer labels of the first file, tape mark, header labels of the second 
file, tape mark, data part of the second file, tape mark, trailer labels of the 
second file, tape mark, tape mark. A similar two-file tape with no labels would 
be recorded: first data file, tape mark, second data file, tape mark, tape mark. 
In spite of the simplicity of unlabeled tapes, it is generally not advisable 
to use them, because the operating system has no way of verifying that a given 
tape is the correct one. If an unlabeled tape is called for, the system assumes 
any unlabeled tape that is mounted is the correct one. 
SUBROUTINE LIBRARY CHANGES 
The following routines have been revised in the Source Library (SSP3) and 
any other library in whi~h they reside: 
HO B0XPLX 
JS PL0TP/DPLTP 
Constrained Minimization by Complex Method of M. J, Box 
Plot on Printer, Multiple Curves 
Note: B0XPLX which is a general-purpose, non-linear mathematical programming 
algorithm, was revised to include an integer programming option. It was 
also re-documented and other minor improvements were made. 
The following routines have been added to SYSl.MPSLIB so they can be called 
~y any Fortran program without obtaining a source deck or making any change to 
the normal Job Control Language: 
N2 UNPAC1'.. 
JS C(l!NTUR 
Converts packed decimal to EBCDIC 
Contour plotting (CalComp) 
The following routine has been deleted from the Source Library and added to 
the 'USAL', the Unmaintained Specific Applications Library. Contact Bob Walton 
in In-151 or at X2606 for usage information. 
JS SURFCE 3-Dimensional Surface Plot on CalComp 
RECENT ADDITIONS TO LIBRARY (In-162) 
l}ooks 
Author 
Barnett, ~L P. 
Plant, J. B. 
AFIPS 
Marchuk, G. I. 
Korfhage, R. R. 
Rosenthal & Mish 
Vickery, B. C. 
Kent, A. 
Mann, H. B. (Ed.) 
Nelson, R. J. 
Saa ty, T. L. (Ed.) 
Title 
Computer Typesetting - Experiments & Prospects 
Some Iterative Solutions in Optimal Control 
Security System Review Hanual 
Numerical Methods in Weather Prediction 
Discrete Computational Structures 
Multi-Access Computing 
On Retrieval System Theory 
Library Planning for Automation 
Error Correcting Codes 
Introduction to Automata 
































Curve Fitting: A Guide and Suite of 
Algorithms for the Non-Specialist User 
An Investigation of Current Language 
Support for the Data Requirements of 
Structured Programming 
LPI--An Interactive Linear Programming 
Package 
A Computer Architecture for Highly 
Parallel Signal Processing 
Trends in Software Technology--In 
the 1980's 
Discretized Partial Differential 
Equations : Examples of Control 
Systems Defined on Modules 
VAMP: A Computer Program for Calcu-
lating Volume, Area, and Mass 
Properties of Aerospace Vehicles 
COHPUTE--A Time-Sharing Desk 
Calculator Program 
A Survey of Pre- and Postprocessors 
for Nastran 
On the Need for Fewer Restrictions in 
Changing Compile-Time Environments 
Minimum Times and Memories Needed to 
Compute the Values of a Function 
WATTS--A Computer Program for Weights 
Analysis of Advanced Transportation 
Systems 
BALF~l (Balanced Force Requirements 
Analysis Methodology) Computer 
Operation Hanual for the Staff of the 
Commander in Chief Pacific 
Balanced Computer Systems 
A Low Cost Minicomputer Data Base 
A Data Reduction Technique and 
Associated Computer Program for 
Obtaining Vehicle Attitudes with a 
Single Onboard Camera 
Construction of Mathematical Software 
Part II--Some Examples of Mathematical 
Software 
BRL: User's Manual for the Repsil Code 
Surface Modeling and Analysis Sub-
routine Package 
Three-Dimensional Computer Graphics 
for Fluid Dynamics 
A Computer Program for Quadratic 
Mathematical Models to be used for 
Aircraft Design and Other Applications 
Involving Linear Constraints 
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Author/Organization 
Cox & Hayes 
Aiello, J. N. 
Shudde, R. H. 
Dennis & Misunas 
Kosy, D. W. 
Brockett & Willems 
Norton & Glatt 
Swigert, P. 
Everstine & McKee 
Parnas, Shore & Elliott 
Elias, P. 
Glatt, C. R. 
~eans & Anderson 
Price, T. G. 
Skove, F. A. 
Bendura & Renfroe 
Von Holdt, et al. 
Santiago, et al. 
Rosenshine, P. M. 
Reingruber, J. K. 
Cutler & Pass 
RECENT ADDITIONS TO LIBRARY (In-162) (Continued) 












Graphical Nan/Nachine Communications 
Organizing Distributed Data Bases in Computer Networks 
Multics Security Evaluation--Vulnerability Analysis 
On the Efficient Computation of Recurrence Relations 
Real-World Experiments Comparing Time-Sharing and Batch 
Processing in Teaching Computer Science 
Controlled Tests for Performance Evaluation 
An Interim Empirical Evaluation of ECSS fo r Computer-System 
Simulation Development 
First Aid for Computer Security, or What to do Until the 
Experts Arrive 
Terminal Interface 'Message Processor--The BBN Tip Hardware 
Hanual 
Analytic Models in Memory & Processor Allocation 
Documentation of Prop E, a Computer Program for the 
Propagation of High-Power Laser Beams Through Absorbing 
Media 
The Newsletter is written by members of the staff, W. R. Church Computer 
Center (Code 0211), Naval Postgraduate School, Monterey, California 93940. 
Requests for further information or suggestions on articles for the Newsletter 
may be addressed to the User Services Manager, Code 0211, (In-133). Telephone: 
X2752 (or 2573 and leave message). 
The Center provides batch processing service under IBM 360/0perating 
System (OS/MVT) and time-shari ng servi ce under CP-67/CMS. These services 
are based on a dual-processor IBM 360 Model 67 system with 1.25 megabytes 
of core storage . 
Distribution 
List 3 
Plus: l Copy A-5 
75 Copies B-2 
2 Copies B-3 
1 Copy B-13 
2 Copies F-3 
1 Copy F-4 
1 Copy F-6 
200 Copies Student Mail Center (Lobby) 
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